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DETAILED ACTION 

Specification 

1 . The title of the invention is not descriptive. A new title is required that is clearly 
indicative of the invention to which the claims are directed. 

The following title is suggested: Dithioester Chain Transfer Agents for Reversible 
Addition Fragmentation Transfer Polymerization and Method for their Removal. 

Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

2. Claims 1-5, 8, 13, 14, 27, and 28 are rejected under 35 U.S.C. 102(e) as being 
anticipated by US Patent No. 6,919,409. 

3. As to claim 1: US '409 discloses a method of making a functionalized polymer 
which includes the steps of reacting (see column 22, examples) 

a. a dithiocarbonyl compound (structure "CTA", column 22) which 
corresponds to instant Formula (3) where m=1, R-a substituted alkyl group, and 
z=a heterocycle; 
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b. an olefinically unsaturated monomer ("EADA", column 22, line 15); 

c. a first source of free radicals ("MAIB", column 22, lines 36-37) 

to form a polymer of instant Formula (6); and subsequently contacting the polymer (see 
column 23, lines 9-59) with a second source of free radicals (AIBN and N- 



4. As to claim 2: US '409 (as applied to claim 1) discloses the olefinically 
unsaturated monomer EADA, which corresponds to instant Formula (5) with 
X=hydrogen and Y=CC>2R" with R"=Ci2-alkyl (ethyladamantyl). 

5. As to claim 3: US '409 does not describe the recovery of the dithiocarbonyl 
compound per se. However, the reference describes the removal of the compound from 
the polymer (see column 23, lines 9-59). The diluted post-reaction mixture described 
therein seems to contain the dithiocarbonyl compound recovered from the polymer. 

6. As to claims 4 and 14 : US '409 (as applied to claim 1) discloses a second 
source of free radicals (AIBN, azobis(isobutyronitrile)) which includes an N=N double 
bond. 

7. As to claims 5 and 28: US '409 (as applied to claims) 4 and 14 discloses 



methylmaleimide) to form a polymer of Formula (1 ) in which R1 = 




N . 



N' 



A. 




AIBN ( 



), in which R2=R3=2-methylpropanenitrile ( cn ), 
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andR1= Me x n. 
8. As to claim 8: US '409 discloses a dithiocarbonyl compound in which R-2- 



methylpropanenitrile ( cn ). (See the compound at column 14, line 15). 

9. As to claim 13: column 22, line 36 discloses the azo initiator MAIB (shown; listed 

as "dimethyl 2,2'-azobis(2-methylpropionate in the instant claim) as the first source of 



10. As to claim 27: The method of US '409 will lead to a polymer obtainable by the 
method according to instant claim 1 . 

1 1 . Claim 24 and 26 are rejected under 35 U.S.C. 102(b) as being anticipated by US 
Patent Application Publication No. 2003/0088028. 

12. US '028 discloses solid supported dithiocarbonyl compounds of Formula (3). 
(See the structure below paragraph 32, and paragraphs 32-39. For example, the 
structure includes the embodiment in which the group P includes the solid support R 3 
(details in paragraph 39), the group X is sulfur, and the group attached to X is alkyl). 





— o 



free radicals. 



dimethyl 2,2'-azobis(2-methylpropionate) 
dimethyl 2,2'-azobis(isobutyrate) 
"MAIB" 
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The solid support group R3 may be a substituted aryl (linker groups Z as in claim 26) 
connected to a polymer. 

Claim Rejections - 35 USC § 103 

13. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

14. Claims 6, 7, 20-22, 25, 29, and 30 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over US Patent No. 6,919,409 in view of US Patent Application 
Publication No. 2003/0088028. 

1 5. US '409 discloses the method of claim 1 as applied above to prepare polymers of 
the instant formula (6) (see US '409 column 14, formula (II)). US '409 fails to disclose 
the use of solid-supported dithiocarbonyl compounds. 

16. US '028 teaches that solid-supported dithiocarbonyl compounds can be used for 
RAFT polymerization (see the abstract, for example). It would be obvious to a person of 
ordinary skill in the art to use solid-supported dithiocarbonyl compounds for the RAFT 
polymerization method of claim 1 as described in US '409, because US '208 teaches 
that solid-supported dithiocarbonyl compounds may be used for RAFT polymerizations. 
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17. Further as to claims 6, 7, and 29: A specific embodiment of the solid support in 
US '208 is dithiocarbonyl compound in which the group Z = benzyl (see paragraphs 
169-171, examples 13-14, using phenylethyl phenyldithioacetate). 

18. Further as to claims 25 and 30: The use of solid-supported dithiocarbonyl 
compounds for the RAFT polymerization method of US '409 leads to polymers of 
formula (6) in which group Z is the solid support. 

19. Further as to claims 20-22: It has not been demonstrated that the combination of 
a solid-supported dithiocarbonyl compound with an unsupported dithiocarbonyl 
compound for the RAFT polymerization method shows unexpected results. The working 
examples (instant paragraphs 196-217) show the expected decline in number-averaged 
molecular weight due to added chain transfer agents. 

20. The instant claims 20-22 recite a combination of equivalents known for the same 
purpose: "It is prima facie obvious to combine two compositions each of which is taught 
by the prior art to be useful for the same purpose, in order to form a third composition to 
be used for the very same purpose." (MPEP 2144.06) 

21. Claims 9-12 and 15 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over US Patent No. 6,919,409. 

22. US '409 as applied above fails to disclose an anticipatory example or specifically 
name the claimed methods. However, the reference discloses that many olefinically 
unsaturated monomers and solvents may be used for the polymerization method. (See 
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column 6, line 56 to column 7, line 3 for a list of suitable solvents; and see column 8, 
line 65 to column 9, line 56 for a list of suitable monomers). 

a. As to claim 9: Column 9, line 13 discloses methyl methacrylate as a 
suitable monomer. 

b. As to claim 10: Column 9, lines 7-8 disclose vinyl acetate as a suitable 
monomer. 

c. As to claims 11 and 12: Column 9, line 5 discloses A/-alkylacrylamide 
(equivalent to "alkylacrylamides" in instant claims 11 and 12) as a suitable 
monomer. 

d. As to claim 15: Column 6, line 60 discloses acetone as a suitable solvent. 

23. Therefore, it would have been obvious to one of ordinary skill in the art to have 
used any of the monomers or solvents described by the reference for the method 
described by the reference, including the claimed method.. 

24. Claims 16-19 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
US Patent No. 6,919,409. 

25. US '409 as applied above fails to disclose an anticipatory example or specifically 
name the claimed methods. However, the reference discloses that the polymerization 
may be carried out within the temperature range of 20-110 °C (see column 7, lines 10- 
14). Therefore, it would have been obvious to one of ordinary skill in the art to have 
used the temperature conditions described by the reference for the method described in 
the reference, including the claimed method. 
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26. Claim 23 is rejected under 35 U.S.C. 103(a) as being unpatentable over US 
Patent No. 6,919,409. 

27. US '409 as applied above fails to disclose an anticipatory example or specifically 
name the claimed methods. However, the reference discloses that the polymerization 
method described therein may be used to prepare block copolymers as recited in the 
instant claim (see, for example, column 14, line 58 to column 15, line 12). Therefore, it 
would have been obvious to one of ordinary skill in the art to use the method described 
in US '409 to prepare block copolymers, including the claimed method. 



26. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

27. Claims 7 and 29 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 



28. Claim 7 recites the limitations for the group Z of: n , other nitrogen- 
containing groups, and other aromatic groups, in a list of chemical structures starting on 
the third line of the claim. There is insufficient antecedent basis for this limitation in the 
claim. The generic limitations of the group Z in claim 6, on which claim 7 is dependent, 



Claim Rejections - 35 USC §112 
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do not encompass the specific limitations recited in the instant claim. For example, the 



imidazole group ( n ) does not belong to any of the generic group limitations 
recited in claim 6. 



29. Claim 29 recites the limitation for the group R of: cn and others. There is 
insufficient antecedent basis for this limitation in the claim. Claims 6 and 1 do not refer 
to the group "R". 



30. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

a. 6,395,850 discloses multi-functional dithiocarbonyl compounds for RAFT 
polymerization. 

b. US Patents Nos. 7,012,119 and 7,109,276 disclose methods of removing 
dithiocarbonyl compounds from RAFT polymers. 

c. US Patent No. 7,250,479 discloses similar methods. 

d. US Patent Application Publication No. 2004/0225090 describes both solid- 
supported and unsupported dithiocarbonyl compounds for RAFT. 





Conclusion 
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e. Chiefari et al. Living Free-Radical Polymerization by Reversible Addition- 
Fragmentation Chain Transfer: The RAFT Process. Macromolecules 1998, 31, 
5559-5562 is a seminal paper on RAFT polymerization. 

f. Perrier, Sebastien. "Polymers with Weil-Defined End Groups via RAFT - 
Synthesis, Applications and Postmodifications." Handbook of RAFT 
Polymerization . Barner-Kowollik, Christopher (ed.). Darmstadt. Wiley- 
VCH, 21 Mar 2008. pp 455-482. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to RICHARD A. HUHN whose telephone number is (571) 
270-7345. The examiner can normally be reached on Monday to Friday, 7:30 AM to 
5:00 PM EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David Sample can be reached on (571) 272-1376. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/David R. Sample/ 
Supervisory Patent Examiner 
Art Unit 4131 

/R. A. H./ 

Examiner, Art Unit 4131 



